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OVODONAZIONE

Procedura di PMA in cui per ottenere I'embrione si utilizza un ovocita
proveniente da donaftrice

La prima procedura di PMA portata a termine con successo e stata
effettuata nel 1984

Ad oggi I'ovodonazione viene utilizzata non solo in caso di premature
ovarian failure, ma anche in caso di diminuita riserva ovarica, fallimento di
tecniche di PMA etfc

Dal 1984 ad oggi centinaia di gravidanza ottenute con ovodonazione sono
state portate a termine, in Europa oltre 39000 di cui la metad in Spagna, ma
cominciano ad apparire alcune complicanze ostetriche e perinatali che
sembrano correlate proprio all’ utilizzo di ovociti donati
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L'ovodonazione é stata legalizzata in Italia con la
Sentenza della Corte Costituzionale del 2014

fy

Superamento del limite biologico della menopausa

£ y

e
2005 2006 2007 2008 2009 2010 2011 2012 2013 4

La gravidanza é teoricamente possibile a qualunque eta
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ETA MEDIA DELLE PAZIENTI CHE
EFFETTUANO OVODONAZIONE

eta media eta media eta media
353 41,5 40,9

m 243 anni

2 40-42 anni

m 35-39 anni

® <34 anni

Donazione di Seme Donazione di Ovociti Embrioni crioconservati
(N=437) (N=1.206) (N=409)

Relazione Ministeriale 2017
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Le donne in eta riproduttiva avanzata soffrono comunemente di molte piu
patologie, a rischio di peggioramento durante la gravidanza, rispetto alle
donne giovani

Medical and obstetric events present at the time of delivery among
women aged 35-44 y (n = 1,836,403) and aged 245 y (h =

B0
23,807) compared with women aged <35y (n = 10,768,536),
Nationwide Inpatient Sample, years 2008-2010.
Condition/event Age 35-44 y Age 245y
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SE IN UN PRIMO TEMPO
Obstetric outcomes in donor oocyte pregnancies

compared with advanced maternal age in in vitro
fertilization pregnancies  APPARE INVECE

Sacha A, Krieg, M.D., Ph.D.® Melinda B. Hevme, M.D,, M.5." and Lynn M. Wesimhad, M0 DA' DATl DELLA

Fertility and Sterility® Vol. 90, No. 1, July 2008 LETTERATURA CHE

I'VF with donated oocytes

may not be at increased risk of obstetric L’AUMENTATO
complications COMPLICATIONS related RISCHIO OSTETRICO

when compared with women of similar ADVANCED MATERNAL AGE NELLE GRAVIDANZE

age undergoing

IVF with autologous oocytes. OTTENUTE CON
OVODONAZIONE
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Dhstetric outcomes in recipients of donor socvtes compared to IVF controls
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Obstetric and neonatal complications in
pregnancies conceived after oocyte donation: ot 2 - . . s s -
a systematic review and meta-analysis s

M Storgaard,” A Loft,” C Bergh,” UB Wennerholm,” V Séderstrom-Anttila,® LB Rom undstad,*?
K Aittomaki,” N Oldereid,’ ] Forman,' A Pinborg*

Plece cige this paper ar: Storgaard M, Loft A, Bergh C, Wennerhalm UB, S5derstrim-Anttila ¥, Romundstad TB, Amomaki K, Oldersid M, Farman [, Pinborg A
Ohsetricand naonat] compl iatans in pregnanciss anaeivad after ancpte donation: a systematic review and mesta-anahsiz. BIOG 2017;124:561-572
There is moderate-quality evidence that the risk of HDP
15 higher 1 O angleton and multple pregnanaes than in
IVF pregnancies (GRADE++).

There is moderate-quality evidence that the risk of PE is
hugher 1 smgleton and multple OD pregnances than in

IVF pregnancics and 50 pregnancics (GRADE+——+). TG} Pocid o i e on i rik of PE In OO vars T T T T Ty pp——
Nl 1 s o g an 3l Y 18 1 = g i i
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I'here s moderate-quality evidence that the nisk of 5 is - :
higher in singleton O than in angleton IVF and 5C preg-
nancies [(GRADE+H).

Le evidenze sono di moderata qualitd per la maggior incidenza
di taglio cesareo di parto pretermine e di basso peso alla nascita
e SGA nelle gravidanze singole e multiple ottenute con
ovodonazione rispetto alle gravidanze da PMA omologa o
spontanee. Evidenza di scarsa qualita per il rischio aumentato di
emorragia postpartum. Nessun aumento dirischio per I'incidenza
di diabete gestazionale.
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B Discussion

It has been hypothessed that the abnormal placental
development in HDP pregnancies 15 caused by the gencti-
cally unknown fetus IJ'nL II1‘|lI cs immunological reacions
in the oooyte recipients. ™"~ This is confirmed by the fact
that studies on histological and mmuno-histochemical
ahnormalities in human placentae have shown that agns of
placental pathology such as wvillidis, chronic deckduitis,
maternal-floor infarction and ischaemic changes are more

3540

Main findings
{Our meta-analyses showed that the risk of HDP, PE,
x o 'a'_rﬂ" MY th 1 Y 51 glet o :
nancies. For OD versus SC singleton pregnancies the risk of
PE, FTB, LBW and (S was increased, and for OD versus IVF
multiple pregnandies the risk of HDP and PE was increased.
The A{Rs |'.1-|1|_.c.*_-.1 from 1.55 to 3.31, the highest comparative
risk being that of PE in OD versus PE in IVF multiple preg-

LEW,

+T,

nancies and the lowest comparative risk being that of LEW
n O versus LEW 1 IVF singleton |1|:5|1.1|1-..|:a. The preva-
lence of $GA was similar in OD vesus IVF and SC singleton
infants and also in OD versus IVF multiple infants.

Further meta-analyses showed that the risk of postpar-
tum haemorrhage in singleton pregnandes was higher after
0D than after IVF, while there was no statistically signifi-
cant difference in the prevalence of gestational diabetes
el lits. -

In has bheon -'~L|!_.{|_.{:-'~lm that human lenkoco Cﬂhtll.lﬁ-iﬂl"lﬁ-
(HLA) matching of oocyte donors and thar rea

hinder the immunologic mismatch between n  This review and meta-analysis show elevated risks of HDP,
fetus, thus lowering the risk of placental patl PE, LBW, PTE, C5 and postpartum haemaorrhage in OD ver-
HDF.™ This is supported by a recent finding 0 sys IVF and SC pregnancies, while there was no difference in
cantly higher level of HLA matching between 1 he incidence of SGA and gestational diabetes mellitus.

child than would be expected by chance in The increased risks of adverse maternal and neonatal
uncomplicated O pregnandes with unrelated do

outcomes should be taken into account when offering par-
ental counseling prior to fertility treatment with l‘.'[1 arxd
when planning ante- and perinatal care

associated with increased wasoreactivity, which 1= part of
the pathology in pre-ecdamptic pregnandes. In the UK
Mational Institute for Health and Clinical Excellence and postpartum bleeding are further increased in multiple
[MICE) guidelnes it 15 recommended that aspirin should pregnandes,  single-embryo transter should be recom-
be administered to women with one high-risk factor for ) ) D - :
PE, such as chronic hypertension or |1|'m_r:.-'~l.1lim1.ﬂ diahetes mended, and .:nupl:e. wishing for a multiple |1|.'.*:|_{|1.1|1:§.'
mellitus, or two or more moderate-risk factors for PE, such  should be propedy informed about thew risk prohle prior
as first pregnancy orfand age =40, % Meanwhile, oocyte to double-embro transter.

donation is not listed among the risk factoms in the NICE '
guideline. Since O increases the risk for PE by about twi
to three times compared to 50 and even more than som
of the other risk factors mentioned m the NICE guideline
prophylactic low-dose aspirin treatment should be consid-
ered for OD pregnancies.

There is high-quality evidence from meta-analyses that
the inddence of PE is reduced by at least 10% when
administering 60150 mg aspirin daily after the first tnme-
ger of |1|'m_r|1.1|1:g. to women at increased risk of developing

Since some of the risks in OD pregnancies such as HDP

FE™ " It has been speculated that aspirin adjusts an
imbalance in the thromboxane Asdprostacyclin ratio that is
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Pregnancy-induced hypestension and singleton DO pregnancy

denee Dt YB Jeve, Department of Obstetrics and Gynaecology, University Hospitels of Leicester, Leioester, TE1 SWW, TTEL

Main ﬁnLling:-.
The results of the meta-analysis described above show that
the risk of developing hypertensive disorders in pregnancy is

In DO pregnancies e
allogeneic to the gestationa

carrier.

Therefore, the mother has to
cope with a higher degree of
antigenic dissimilarity
compared with spontaneously
conceived pregnancies.
Increased immunological

significantly higher with M)} pregnancy when compared
with antologous IVF pregnancy. The studies inclnded single-
tons as well as twins; therefore, we studied the effect in an-
gleton and multiple pregnancies separately. The ncreased
risk was found in all subgroups, induding women of
advanced matemal age. When the risk nr'hg.'r-::r.t:nt'r'.': dizor-
ders in pregnancy was subdivided into two groups, PIH and
FET, the risk of both complications was higher in DO preg-
nancies. These findings are consistent with some r-r:'.'inﬁn
ohservational  studies.™ ™" Muliple pregnancy is a
known risk factor for developing hypertensive disorders;
however, our analysis sugpested that D) pregnancy is inde-
pendent of multiple pregnancies for the devdopment of
hypertenave disorders. The risks of SGA and preterm deliv-
ery are significantly higher in D0 pregnancy. Our meta-ana-

activity

and fibrinoid deposition was
noted at the maternal-fetal
interface in DO pregnancies
This represents a host versus
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Figure 3. Primary culcome

Sui

qroup analyss

lygs showed that the chances of cassarean delivery for
singletons are significantly higher with D) pregnancy. Simi-

1

lar findings are reported by other authors™

graft rejection-like
phenomenon.

3L 002

Although the DO technique proved to be an excellent Cﬂn':l
treatment option for many women to achieve pregnancy, it . - .
. . S c it current evidence, DY pregnancy sho
erposes them to higher risks of many maternal complica- f m |I|_!:|'||: o urr nt evidence, _[ . _r'r g “:I ¥ should
_1::'] tions, induding maternal death™ * Women undergoing considered as an ll1=-12|"2l1=-12l1t sk factor for prognancy
M} conception should be counselled before conception lications, mcluding h!.T-;:rt:nqil.': dizorders of p -
.dﬂ:nut.d\m.: !njr:.u:‘j ntkt.durlm_x [J[?ll !'-ri;"u_xn.m:g.'. .a|.1d 1ﬂ'|:t nancy, 1 delivery, and —caseTin  section.
e risk is independent of age or multiple pregnancies™ "] ] .
Obstetricians should be aware of the inoreased pregnancy Women should be counselled carcfully about these risks
— risks in this particular group of patients, and appropriate | before undergoing [H¥-assisted conception. Thes women
awrveillance strategies should be in place during antenatal, | dhonld be manaped in high-risk obstetric clinics with indi-
intrapartum, and posmatal care™ The use of serial growth | . . o p o . T
cans to diagnose SGA has resource implications. Therefore, vidualised monitoring and management strategies to reduce
an individualised surveillinee and management strategy complications. The role of low-dose aspirin in DO preg-
should be considered. The use of low-dose aspinin in DO nancy m the absence of any other risk factors requires fur-
regnancy in the absence of any other risk factors requires ; - : :
— 1 Eresey o Aty RREr TSk ACIOr TUWTES ) ther research. The use of seridl growth scans in DO
10 further evaluation. Cocyte cryopreservation for future fertl- . . - L .
ity is suggested as an alternative for avoiding DO in sected | Pregnancies needs further evaluation. Limited evidence
cases;™ however, data on success rates, the effect on contin- | attributed these complications to immunological origing
uing pregnancy, and adverse effects are limited.™ further research is required to exphin the pathogenesis

involved in donor oocoyte pregnancies.
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Gestational hypertension and donor eggs: elusive yet dangerous

MV Sauer
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Am J Obstet Gynecol. 2014 Oct;211(4):383.e1-5. doi: 10.1016/j.0j0g.2014.03.044. Epub 2014 Mar 19.

The 'immunologic theory' of preeclampsia revisited: a lesson from donor oocyte
gestations.

Levron Y1, Dviri M1, Seqgol IT1, Yerushalmi GM1, Hourvitz A1, Orvieto R1, Mazaki-Tovi S1, Yinon Y1.

Department of Obstetrics and Gynecology, Sheba Medical Center, Tel-Hashomer, Sackler School of Medicine, Tel Aviv
University, Tel Aviv, Israel.

Absiract

OBJEngTIVE: To determine the prevalence of placental complications in patients conceived through donor versus autologous
oocyftes.

STUDY DESIGN: A retrospective cohort study including 2 groups of patients who conceived through in vitro fertilization using: (1)

donor oocyte (n = 139) and (2) autologous oocyte (n'= 126). Only singleton ?esToT|ons were included. The rate of placentdl

Tchompl2|cohons Including preeclampsia, gestational hypertension, and intrauferine growth restriction was compared between
ese 2 groups.

RESULTS: The women who conceived using donor oocytes were older compared with women who conceived using.
autologous oocytes (median maternal age 45 vs 41, P < .01). The rate of hypertensive diseases of pregnancy including
gestational hypertension and preeclomg/)sm was significantly higher in ovum donor recipients compared with women ™
conceived with autologous oocytes (25% vs 10%, P < .01 } Similarly, the rate of infrauterine growth restriction was also higher
among patients conceived ’rhrough oocyte donation although it did not reach statistical significance (9.3% vs 4%, P = .08).
When maternal age was restricted to <45 years, the rate of hypertensive diseases ofOore%\nqncy remained significantly higher
among ovum donor compared with autologous oocﬂe recipients (22% vs 10%, P = .02). Adjustment for maternal age,
%row ity, parity, and chronic hypertension revealed that oocyte donation was independently associated with higher rate of
ypertensive diseases of pregnancy (P = .01).

CONCLUSION: Patients conceived ’rhrou%h oocyte donation have an increased risk for placental complications of pregnancy.
These findings support the 'immunologic theory' suggesting that immunologic intolerance between the mother and the fetus
may play an important role in the pathogenesis of preeclampsia.
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AM J OBSTET GYNECOL. 2016 MAR;214(3):328-39.

DOI:10.1016/J.AJOG.2015.11.020. EPUB 2015 NOV 25.
OOCYTE DONATION PREGNANCIES AND THE RISK OF PREECLAMPSIA OR
GESTATIONAL HYPERTENSION: A SYSTEMATIC REVIEW AND METAANALYSIS.

MASOUDIAN P1, NASR A2, DE NANASSY J1, FUNG-KEE-FUNG K3, BAINBRIDGE SA4, EL DEMELLAWY D5.

ABSTRACT

The purpose of this study was to determine whether pregnancies that were achieved via oocyte donation, compared with
pregnancies achieved via other assisted reproductive technology methods or natural conception, demonstrate increased risk of
preeclampsia or gestational hypertension. Comparative studies of pregnancies that were achieved with oocyte donation vs other
methods of assisted reproductive technology or natural conception with preeclampsia or gestational hypertension were included
as 1 of the measured outcomes. Abstracts and unpublished studies were excluded. Two reviewers independently selected studies,
which were assessed for quality with the use of methodological index for non-randomized studies, and extracted the data.
Statistical analysis was conducted. Of the 523 studies that were reviewed initially, 19 comparative studies met the predefined
inclusion and exclusion criteria and were included in the metaanalysis, which allowed for analysis of a total of 86,515 pregnancies.
Our pooled data demonstrated that the risk of preeclampsia is higher in oocyte-donation pregnancies compared with other
methods of assisted reproductive technology (odds ratio, 2.54; 95% confidence interval, 1.98-3.24; P <.0001) or natural conception
(odds ratio, 4.34; 95% confidence interval, 3.10-6.06; P < .0001). The risk of gestational hypertension was also increased significantly
in oocyte donation pregnancies in comparison with other methods of assisted reproductive technology (odds ratio, 3.00; 95%
confidence interval, 2.44-3.70; P < .0001) or natural conception (odds ratio, 7.94; 95% confidence interval, 1.73-36.36; P = .008).
Subgroup analysis that was conducted for singleton and multiple gestations demonstrated a similar risk for preeclampsia and
gestational hypertension in both singleton and multiple gestations. This metaanalysis provides further evidence that supports that
egg donation increases the risk of preeclampsia and gestational hypertension compared with other assisted reproductive
technology methods or natural conception.

Copyright © 2016 Elsevier Inc. All rights reserved.
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THE IMPACT OF SPERM AND EGG DONATION ON THE RISK OF PREGNANCY
COMPLICATIONS

MICHAL FISHEL BARTAL, BAHA M. SIBAI, YOSSI BART, AVI SHINA, SHALI MAZAKI-TOVI, ISRAEL HENDLER MICHA BAUM -EYAL SCHIFF

Abstract

Objective The aim of thijs study was to evaluate obstetric outcomes in relation to the extent of
donor sperm exposure with and without egg donafion.

Materials and Methods This is a retrospective cohort study in a single tertiary care center. All
women with a singleton pre}gnoncy who conceived following sperm donation (SD) were included.
Obstetrics and neonatal outcomes for pregnancies following single SD were compared with
pregnancies following repeat SD from the same donor. In a Secondary analysis, we compared
pregnancy outcomes omoncrzj three modes of assisted reproductive technology (infrauterine
Insemination [IUI-SD], in vitro fertilization [IVF-SD], and IVF sperm + egg donation [IVF-SD + ED]).

Results A total of 706 pregnant women met the inclusion criteria, 243 (34.4%) following the first SD
and 463 (65.6%) following repeat donations. Compared with repeat SDs, single donation was not
associated with higher rates of preterm delivery (12.8 vs. 12.7%, respechvelg,é? =0.99), preeclampsia
#7.0 vs. 6.9%, p =0.999), and intrauterine growth restriction (4.1 vs. 3.9%, p =0.88). Pregnancies
ollowing IVF-SD + ED had increased risk for preeclampsia (adjusted odds ratio AOR% 3.1; 95% .
confidence interval [Cl], 1.5-6.6), preterm labor (AOR, 2.4; 95% CI, 1.1-5.4), and cesarean section
(AOR, 2.1; 95% ClI, 1.0-4.3) compared with [UI-SD and IVF-SD.

Conclusion The extent of donor sperm exposure did not correlate with obstetrics complications,
but double gamete donation was associated with increased risk for preeclampsia, preterm labor,
and cesaredn section.


https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0038-1667029#FN180242-16
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Discussion

human Although ED gives infertile women the opportunity to conceive, it ma
reproduction lead to harmful consequences during pregnancy f compared with
update

spontaneously conceived pregnandes. This review gave an overde

of the consequences of ED pregnancies with respect to their atypical

Clinical and immunologic aspects of
egg donation pregnancies: a systematic
review

fetal-maternal immunologic relationships. Review of the literature

showed that women who conceived by ED have an increased risk
of PIH (Serhal and Craft, 1989; Blanchette, 1993; Abdalla et ol
|998; Soderstrom-Anttila et al,, 1998a, b; Salha et al, 1999; Sauer,
2001; Klein and Sauer, 2002; Sheffer-Mimouni et af., 200% Wiggins
and Main, 2005; Keegan et al,, 2007), an increased rate of Caesarean

section deliverdes (Blanchette, |993; Sauer et al., 1996; Abdalla et ol
|'998; Soderstrom-Anttila et al,, [998a, b; Yaron et ol,, 1998; Kavic and
Saver, 2001; Klein and Sauer, 2002; Sheffer-Mimouni et al., 2002), an
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increased risk of post-partum haemorrhage (Sheffer-Mimouni et al.,

2002), and an increased risk of first trimester wvaginal bleeding
(Pados et al., 1994; Abdalla et al,, 1998; Soderstrom-Anttila et ol

|'998a, b). All of these complications can be the consequence of ED)
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pregnancies; however, other factors that correlate with infertility and

Matemal complications Pregnancy-induced hypertension age could alo be an underying cause. For example, women

ED enables women of advanced age to achieve successful pregnancies.  |ED prepnancies are associated with a higher than expected incidence

However, advanced maternal age leads to potential medical and  |of pregnancy-induced hypertension (PIH), ranging from |6 to 40% of Although the literature conclusively demonstrates an increased risk

obstetric complications. Pregnant recipients above the age of 40  |cases (Serhal and Craft, |989; Blanchette, 1993; Abdalla et al,, 1998; of ED-related pregnancy complications for the mother, it does not

years are at an increased risk for gestational diabetes, pre-eclampsia show an increased complication rate for the fetus or newborn
and thrombophlebitis (Michalas et al, [996); above the ape of 45

wears they are at an increased risk of hypertension, proteinuria, pre

increased rate of hypertension in ED pregrancies is related to

advanced matemal age, nulliparity and ovarian failure (Fados et o, CDﬂClUSiOﬂS

| 994), since these factors are assodated with multiple obstetric com

mature rupture of membranes, second- and third trimester haegmor

plications (krieg et al, 2008). However, a study by Sheffer-Mimouni ED provides a valuable addition to the list of treatment options for

rhage, preterm delivery and lower mean infant birthweights (Soares

t al. (2002) found that th fact t ind dent risk
et al., 2005; Simchen et al, 2006). One study that corrected for et @l U e TaCtors were 1ok MEEpEndEnt e

factors for PIH and they concluded that the higher incidence of PIH
in ED pregnancies is a result of an altered immune response. In

women who require ART. The benefits of having a take-home baby

) ) are counter-balanced by the higher risk of maternal morbidity. The
maternal age and multiple gestation concluded that women who con

wed with d i high risk f lab increased rate of complications may be related to the allogeneic
ceived with donor cocytes remain at high risk for preterm labour, pre , , , , , .
, d o a , _P another report, an increased risk for PIH was observed in women nature of the fetus. To understand the underlying mechanismis) of
edampsia and protracted labour, requinng Caesarean section delivery , L y , , o
R i : R with ED pregnandes in women <<35 years or =40 years of age acceptance of the allogeneic fetus, more research regarding the

(Henne et al., 2007). The rate of Caesarean section deliveries in ED

ST i ) (Keegan et al., 2007). unigue immunologic aspects of ED pregnandes is warranted. Under
pregnandes is increased compared with spontanecus conceptions, , , , ,
standing the role of the immune system in successful ED pregnancies

and is reported to range from 40 to 76% of cases (Blanchette,

- , ) ) ) ) also has broader biomedical significance in that it may also give insight
[993; Sauer et al, 1996, Abdalla et al, 1998; Soderstrom-Anttla  These data suggest that PIH is more frequent when ED involves an

) ) ) - _ ) into immune mechanisms leading to immunologic tolerance for HLA
et al, 19983, b; Yaron et al, [998; Kavic and Saver, 2001; Klein and  immunclogically unrelated donor. , '
mismatched solid organ transplants.

Sauver, 2002; Sheffer-Mimouni et al., 2002).



Placental pathology

At the fetal—maternal interface significant histologcal and immunchis

tochemical differences are present when comparing ED and non

donor IVF pregnancies. Characteristic pathologic findings in ED

cases include a higher incidence of Jllitis of unknown eticlogy,

chronic deciduitis, massive chronic intervillositis, maternal floor infarc

tion and ischemic changes, as seen with pre-eclampsia (Styer et al,
2003; Perni et aol, 2005; Gundogan et al., 2009) (Fg. 2). The

chronic deciduitis observed in ED placentas is characterized by its

severity and the presence of a dense, fibrinoid deposition in the
basal plate. Furthermore, an increased infiltration of CD4+ T-helper
cells and CD564 natural killer {(MNE) cells is present in the basal
plate of ED placentas (Gundogan et o, 2009). It is in the basal

plate where extravillous trophoblast (of fetal ongin) interfaces with

and invades the maternal tissue. The extravillous trophoblast cels

do not express classical HLA-A and HLA-B molecules, thereby pre

venting interaction with cytotoxic [ cells. However, they do express

a unigue combination of HLA antigens (HLA-C and the non-classical
HLA-E and HLA-G) that interact with KIR receptors on uterine MK
cells (Hiby et al., 2004; Diet et al., 2006; Sargent et al., 2006), although
HLA.-C can also serve as a target molecule for CDB+ T-cells (Tilburgs
etal., 20093, b). The striking findings of a dense fibroid deposition and
mononuclear cell infiltration in the basal plate suggest that the placen

tal abnormalities are related to an immune-mediated response that is

more pronounced in ED pregnandes. The placental damage may be

the consequence of a type of graft-versus-host disease and/or organ

rejection type of reaction (Gundogan et al., 2009).

LA TEORIA IMMUNOLOGICA

Egg donation pregnancy Spontaneously conceived pregnancy

~ . e

Decidua basalis

Villi

S9N
C

Figure 2 Photomicroscopic images of placentas from ED and spontaneously conceived pregnancies. (Sections stained with hematoxylin and eosin,
all original magnification x400.) (A) Decidua basalis of ED pregnancy placenta with deciduitis illustrated by the infiltration of mononuclear cells
(arrow). (B) Nomal decidua basalis from a spontaneously conceived pregnancy with normal decidual cells (arrow). (C) Villi from an ED pregnancy
placenta. The stromal cellularity is increased by an infiltrate of mononuclear cells (arrow). (D) Villi of a spontaneously conceived pregnancy placenta.
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Una gravidanza « di successon € un paradosso immunologico: il feto presenta geni
materni e geni paterni, ma non e rigettato dal sistema immunitario della madre, per un
periodo di 9 mesi.

Sin da quando i tessuti fetali vengono in contatto con il sangue materno, si mettono in
atto dei meccanismi che consentono una tolleranza immunitaria, altrimenti il prodotto
del concepimento sarebbe attaccato sia dal sistema immunitario innato che acquisito.
Nelle gravidanze spontanee si crea un'interfaccia materno — fetale che consente al
feto- semiallogenico di non essere rigettato, vi & una predominanza della risposta
immune T-helper 2, ed una attivazione di cellule T«REGOLATORIE» che mantiene |l
sistema immunitario materno in uno stato di tolleranza immunitaria che consente al feto

d| sorovvwere nell'utero.
=t al ). The currently accepted view is that a successful preg

nancy I:|E|::Er'|l:|_- on an appropriate balance of the different components
of the matemal immune system, with predominance of T helper 2
imrmuni ‘egrmann et al., 1993; Saito et al, 1999 f+ Saito and
Salkai ). At the human fetal-maternal interface, maternal recog
nition of fetal antigens presented by trophoblast cells or by fetal cells
trafficking into the maternal circulation is essential for the induction of

immunoregulatory mechanisms (Sindram- Tryjillo et al, 2003). |t is

in the
152 to th

pared with the one in the

transplant blood tran

dulating effect, as demons
vival and the n

HLA-DR shared transfusions (Bay
of the immune response may
CD4+4+ T-cells,

share at least one HLA-class
immunomodulating effect

which are semi-allopeneic or inm

transfusions that are fully HLA mism

latory T cells (Sindram-Trujille et al, 2003; Tiburgs et al, 2006)
These repulatory 1 cells have an important role in the local down
regulation of human fetal-spedfic allogeneic | cell responses ( lilburgs

., 2008). All of these protective mechanisms maintain the immu

NoELUpPpressive emvironment in the F:FE'_E_T'IH.T'IK uterus, and in this WAy

the semi-allogeneic fetus is capable of surviving in the uterus.

and heart (van der Mast
nore HLA alloantibo
ompared with

95 wr-regulation

e |r||:|IJ| tion of regulatory
the donor and recipient




matches will become more apparent in ELY pregnancies. In pregnant

Lk

\ Spontaneously conceived pregnancy Egg donation pregnancy women who conceived by ED, an increased percentage of intracellular
| interferor-y (Thl, also involved in spiral artery formation) and
Mother Father Donor Mother Father interleukin-4 (Th2)-positive CO4+ T-ymphocytes was found in per
= A . A AL A = ipheral blood compared with pregnant women after spontaneous con
8l B8 Bl s sl B - ception (Chernyshov et al, 2008). This hyperactivation of Thl and
¢ = c l =S ¢ = Th2 cells, induced by the allogeneic fetus, is specific for ED pregnan
| DQ_"_; ba B oc DQ‘:} bQ = cies. This suggests that the additional mechanism of Th2 immunity in
DR“"_"\"T__ OR _ o _\7\‘\70Rl_1 OR - ED pregnancies helps contribute to a successful pregnancy, ewen
‘ g : p 3 - e with a completely allogeneic fetus. Although the Chermyshov et al.
% Chj_ld_ £ = Child = (2008) study investigated immune cells in the peripheral blood, the
AN . Af = '
s B: =1 widely accepted view is that the active immune mechanisms take
c:j:-: 4 : c1 -: place at the fetal-matemal interface; therefore, it is PDSSIt:‘hE that a.n
| K oc N , b DQ: — effect will be even more prominent at this location. Recently, a signifi
| ‘ or NN DN A or' N !l cant I:DFFE|E|:IDI'|- betwéeh the extent of HLA mismatches and the
i percentage of CO44-CD25dim activated T-cells in the decidua parie
A 1B talis of uncomplicated pregnancies was described (Tilburgs et ol

20033, b).

Figure 3 Schematic of the inheritance of the most immunogenic HLA-antigens in a spontaneously conceived and an ED pregnancy. (A) In a spon
taneously conceived (or non-donor IVF) pregnancy the child inherits antigens of the father and antigens of the mother. The five most immunogenic
HLA antigens (HLA-A, -B, -C, -DR and -DQ) are depicted in orange for the mother and in blue for the father. The child inherits one set from the
mother and one set from the father. Comparing the antigens of the child with the mother a maximum of five mismatches is possible (dashed line).
(B) In an ED pregnancy involving an unrelated donor, no antigens from the mother are present in the fetus. The antigens of the donor are depicted in
green and the antigens from the father in blue. The set of genes inherited by the child contains no antigens of the mother, therefore, a maximum of 10
mismatches is possible between the mother and the child in an ED pregnancy (dashed line).

The immune system clearly plays an important role in ED pregnan

cies. Unfortunately, there is a lack of information from the mother's
perspective about the long-term effects of exposure to foreign cells
and antigens in the recipient, since the usual clinical end-point is the
chance of having a take-home baby. From the literature it is
urknown at present whether, later in life, the consequences of

having conceived using ED may be harmful or not. In addition, when

Immune studies in ED investigating immunologic aspects of ED pregnandes it is important

Although other medhanisms can be involved, it is likely that down to analyse the underlying reason why ED was necessary. For

regulation of the maternal aloimmune response to the fetus in an exarnple, it is accepted that premature ovarian failure is a hetero

ED pregnancy is far more difficult than in spontanecusly conceived geneous disorder in which some of the idiopathic forms are based

pregrancies with semi-allogeneic fetuses. Compared with spon on abnormal self-recognition by the immune system (Hoek et al,

taneously conceived pregnancies, there is a higher degree of antigenic 1997). It is possible that the pre-existing immunologic mechanisms
dissimilarity in ED cases. If the five most immunogenic HLA antigens
(HLA-A, B, -C, -DR and -DQ)) are taken into consideration, the

maximal number of mismatches in spontaneocus conceived pregnan

imrvolved in premature ovarian failure may contribute to the immuno
logic  differences  between ED  and spontaneously conceived

pregnandes.
cies would be 5. In ED pregnandes this could reach a maximum of

10 mismatches (Fig. 3). Since ED pregnancies are characterized by
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Immunological Tolerance, Pregnancy,
and Preeclampsia: The Roles of

Semen Microbes and the Father?
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& frontiers HYPOTHESIS AND THEORY

“In one of the last articles which he wrote, the late Professor F]. Browne (1958) expressed
the opinion that all the essential facts about pregnancy toxemia are now available and that
all that is required to solve the problem is to fit them together in the right order, like the
igsaw puzele. (1)°

"It appears astonishing how little attention has been g
the maternal immune system over the last few decades. (2)

las B. Keltts*
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Review Article
Relationship between Maternal Immunological Response during
Pregnancy and Onset of Preeclampsia
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FiGure 1: Maternofetal immune response in preeclampsia. A series of events occurs in the maternal-fetal interface in preeclampsia that result
in an altered expression of different factors (PIGE sENG, sFLT1, GM-CSF, and TLR-4) as compared to normal pregnancies. Similarly, the ratio
among various populations of immune cells (Th17/Treg, Th1/Th2) differs from normality in preeclamptic patients. Regarding the complement
system, preeclampsia enhances MBL and C5a synthesis. These changes are evidenced in peripheral blood in which the proinflammatory
systemic environment is also seen with high IL-6 a, TNF-alpha, IL-8, IP-10, MCP-1, ICAM-1, and VCAM-1 levels. Treg: CD4+CD25+Foxp3+
T regulatory cells; TLR: toll-like receptor; HLA: the human leukocyte antigen; uMk cell: uterine natural killer cell; KIR: killer immunoglobulin-
like receptor; sFLT1: soluble fms-like tyrosine kinase-1 factor; sSENG: soluble endoglin; PIGF: placenta growth factor; GM-CSF: granulocyte-
macrophage colony-stimulating factor; MBL: mannose-binding lectin; Th cell: T helper cell; IL: interleukin; IFNg: interferon gamma; TNE-
alpha: tumor necrosis factor alpha; IP-10: interferon-inducible-protein-10; MCP-1: monocyte chemotactic protein-1; ICAM-1: intercellular
adhesion molecule 1; VCAM-1: vascular cell adhesion protein 1; Thi7: a subpopulation of TCD4+ effector cells, Thelper 17 cells.
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3. Maternal Tolerance in Pregnancy by
Egg Donation

In ED pregnancies, the fetus is allogeneic to the mother.
Fetal HLA arises from the donors ovule and from the

biological father of the future newborn child. In spontaneous
pregna The larger number of mismatches in the five most

has be¢immunogenic HLA antigens (HLA-A, -B, -C, -DR, and
an allog'I}Q} in ED pregnancies may have clinical CONSEqUENCes.
trimest//ndeed, the healthy uncomplicated term pregnancies con-
and PrEtamjng a HLA-C mismatched child induce a higher per-

countercentage of CD4+CD25%™ activated-T cells in decidua pari-

sbright

_remlytney

the prejftﬂ]jﬁ apd _cantain functional_CID4400T)72
of the TT-cells i  Although the literature describes higher maternal mor-
matchedility in ED pregnancies (pregnancy-induced hyperten-
tion bestion, preeclampsia, bleeding complications during the first
C, HLAtrimester), a higher rate of complications (intrauterine
of activagrowth restriction, congenital anomalies) for the fetus or
been denewborn has not been demonstrated [4]. Nonetheless, ED
A, HLApregnancies are more likely to end in preterm birth than
As troppregnancies by autologous IVF (34% versus 19%) [98]. It is
the midnown in spontaneous preterm births that maternal anti-
before eHLA class I seropositivity is significantly higher than in
deciduaterm births [114]. ED pregnancies (fetal allograft) may be
might oassociated with higher maternal anti-HLA I seropositivity
of an Hthan pregnancies by autologous IVF or those spontaneously
T-cells [conceived (fetal semi-allograft). Therefore, the higher levels

A nof maternal anti-fetal HLA I antibodies in ED pregnancies
inducedmay be the cause of the higher incidence of preterm birth
assisted in these pregnancies when compared with autologous IVF
Moreovor spontaneous pregnancies. Typification of donors’ and
ED, if corecipients’ HLA to select haploidentical combinations can be
group, tonsidered in ED pregnancies in order to make them more
retrospeimmunologically comparable to spontaneous pregnancies.
ZEStAliOon s o) s e i e e e e ann
higher in ED pregnancies than in pregnancies by autologous
IVF (24.7% versus 7.4%, and 16.9% versus 4.9%, resp.,) [113].




ABSTRACT
Introduction Oocyte donation (0D) enables women with
reproductive failure to conceive. Compared with naturally
conceived (NC) and in vitrofertilisation (IVF) pregnancies, 0D
pregnancies are associated with a higher risk of pregnancy
complications. The allogeneic nature of the fetus in 0D
pregnancies possibly plays a role in the development of
these complications. The objective of the current study is
therefore to study the number and nature of human leucocyte
antigen (HLA) mismatches between fetus and mother and its
association with the development of hypertensive pregnancy
complications.

Methods and analysis In this prospective multicentre cohort
study, 200 pafients visiting one of the 11 participating fertility
centres in the Netherlands to perform OD or embryo donation
or surrogacy will be invited to participate. These patients wil
be included as the exposed group. In addition, 146 patients
with a NC pregnancy and 146 patients who applied for
non-denor IVF are included as non-exposed subjects. These
groups are frequency matched on age and ethnicity and only
singleton pregnancies will be included. The primary dinical
outcome of the study is the development of hypertensive
disease during pregnancy. Secondary outcomes are the
severity of the pre-eclampsia, time to development of pre-

The association of high number of HLA mismatches (>5)
between mother and fetus will be determined and related to
clinical outcome and pregnancy complication.

Ethics and dissemination This study received ethical
approval from the medical ethics committee in the Leiden
University Medical Centre, the Netherlands (P16.048, ABR
NL56308.058.16). Study findings will be presented at (inten
national conferences and published in peer-reviewed joumnals.

eclampsia and development of other pregnancy complications.

Bopenaccess _________________________________________Frocol
BBM) Open Relating the number of human
leucocytes antigen mismatches to
pregnancy complications in oocyte
donation pregnancies: study protocol for
a prospective multicentre cohort study

(DONOR study)

Kim van Bentem,' Eileen Lashle‘_,»f,1 Manon Bos,' Michael Eikmans,’
Sebastiaan Heidt,” Frans Claas,” Saskia le Cessie,” Marie-Louise van der Hoorn'

Expected results

» We expect to find a higher degree of pregnancy
complications in OD pregnancies compared with IVF
and NC pregnancies.

> Weexpectiofind a higher number of HLA mismatches
between mother and fetus in a pregnancy conceived
through OD compared with IVF and NC pregnancies.

» We expect to find an association between the develop-
ment of hypertensive pregnancy complications and a
higher number of HLA mismatches.

> Weexpecttofind a higher number of HLA mismatches
between mother and fets in women who conceived
through OD with severe hypertensive complication,
and that the development of the (severe) preec-
lampsia is at earlier gestational age.

» The resulis of this project may provide new strategies
in increasing the chance of a successful OD preg-
nancy, for instance by defining the optimum number

of HLA mismatches between donor and recipient
before pregnancy. This would imply a possibility to
HLA tyvping and maitching of donors and recipients
of cocytes, and extra medical care or use of specific
medication during pregnancy to optimise the preg-
Nancy outcome.

The results of this project may lead to changes in
guidelines and protocols considering OD pregnancies
regarding an optimal number of HLA mismatches for
OD pregnancies.




The role of aspirin dose on the prevention of

preeclampsia and fetal growth restriction: P R E\/ E N Z | O N E 2

systematic review and meta-analysis

Stéphanie Roberge, PhiD; Kypros Nicolaides, MD; Suzanne Demers, MD, M55 Jon Hyett, MDDy
Nils Chaillet, Ph1¥; Emmanuel Bujold, MD, M 5c

clinical tri

prophy

0BJECTIVE:

restriction.

STUDY DESIGN: We performe

or pla r no treatment) dur

E;I.-j. 5
RESULTS: In all, 45 randomi
dai he \




CONCLUSIONI

Le gravidanze ottenute con ovodonazione presentano un aumentato rischio di
complicanze ostetriche e perinatali, in particolare disordini ipertensivi della
gravidanza e preeclampsia

La ragione e presumibilmente da ascrivere ad una serie di meccanismi di alterata
tolleranza immunologica nei confronti dell’ ospite, della madre contro il feto

Prima di intraprendere queste procedure e ragionevole esporre alla futura gestante
questirischi

Per queste caratteristiche la gravidanza otfenuta con ovodonazione deve essere
seguita da personale adeguatamente formato nella prevenzione delle
complicanze e nel monitoraggio di gravidanze ad alto rischio

Devono essere messe in afto tutte le strafegie di monitoraggio atte ad idenftificare
precocemente le complicanze

I ruolo preventivo di basse dosi di aspirina nella prevenzione della preeclampsiain
assenza di altri fattori di rischio deve essere attentamente valutato e richiede ulteriori
studi clinici.
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